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DETAILED ACTION 
Specification 

1 . The title of the invention is not descriptive, A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: "Image taking apparatus with an A/D converter and DSP 
with variable quantization bit numbers". 

Claim Rejections - 35 USC§103 

1 . The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1, 8, and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Keiji, JP 09-093470 in view of Hidekage, JP 08-125924, 

The Keiji and Hidekage references are cited by the applicant however, their 
translations are furnished in Pto-892 for applicant's consideration. 

In regard to claim 1, Keiji discloses an image taking apparatus, comprising: 

a solid state image taking device (see figure 1, element 12) which converts 
an optical image of a subject to be taken to analog video signals and outputs said 
analog video signals (see paragraph 11); 

an analog to digital (A/D) converter (see figure 1, element 16) which 
converts at a designated quantization bit number said analog video signals 



Application/Control Number: 09/707,8 1 5 Page 3 

Art Unit: 2615 

outputted from said solid state image taking device to digital video signals having 
said designated quantization bit number (see paragraph 13: It is implied that the 
A/D converter has a designated quantization bit number to covert the quantized 
analog sample into a digital signal.); 

a digital signal processor (see figure 1, element 21) which applies an 
image process to said digital video signals outputted from said A/D converter at a 
designated signal processing bit number (see paragraph 16: It is implied that the 
DSP will have a designated bit number in order to be able to read in the signal 
from the A/D converter); 

a displaying apparatus (see figure 1, element 36) which displays said 
digital video signals outputted from said DSP (see paragraph 18); and 

a recording medium (see figure 1, element 23) which stores said digital 
video signals outputted from said DSP (see paragraph 17), but lacks wherein : 

said designated quantization bit number at said A/D converter is variable. 
Hidekage, JP 08-125924, discloses as solid state image pickup device and line 
sensor camera an A/D converter with a number-of-bits selection means that selects N bits 
where if N >= M, M bits are used and if N < M, N bits are used (see paragraphs 12 and 
29). Hidekage, JP 08-125924 teaches that large numbers of bits are needed for 
photography of the large photographic subject of a dynamic range but the system will 
become expensive (see paragraph 11). 

It would have been obvious to a person skilled in the art at the time of invention 
to have been motivated to modify Keiji, JP 09-093470 in view of Hidekage, JP 08- 
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125924, to have a number-of-bits selection means to change the quantization bit number 
in order to extend the dynamic range that can be photographed as taught by Hidekage, JP 
08-125924. 

In regard to claim 8, Keiji, JP 09-093470 in view of Hidekage, JP 08-125924, as 
described in regard to claim 1, discloses an image taking apparatus in accordance with 
claim 1, further comprising: 

a displaying apparatus driver for making said digital video signals display 

on said displaying apparatus by thinning out a part of said digital video signals 

outputted from said DSP (see Keiji: paragraph 22). 

In regard to claim 9, Keiji, JP 09-093470 in view of Hidekage, JP 08-125924, as 
described in regard to claim 1, discloses an image taking apparatus in accordance with 
claim 1 , wherein: 

said image taking apparatus is an electronic still camera (see Keiji: paragraph 9 
and figure 1, element SV). 
3. Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Keiji, 
JP 09-093470 in view of Hidekage, JP 08-125924, as applied to claim 1 above, and further 
in view of Azim, US 6,137,533 

In regard to claim 4, Keiji, JP 09-093470 in view of Hidekage, JP 08-125924, as 
described in regard to claim 1, discloses an image taking apparatus in accordance with 
claim 1, but lacks wherein: 

said signal processing bit number at said DSP is variable, and said signal 
processing bit number is made to be the same bit number of said quantization bit number 
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at said AID converter, in case that said digital video signals are displayed on said 
displaying apparatus. 

Azim, US 6,137,533, discloses an image capturing device with a digital signal 
processor that receives a digital video signal from the A/D converter that can either have 
a quantization bit number of 12 bits, when a digital gain is applied, or 10 bits (see column 
6, lines 23-26 and column 8, lines 4-7). When the bit number is 12 bits, a compander 
inside the DSP can be used to compress the signal back into 10 bits as in the A/D 
converter (see column 6, lines 26-28 and column 8, lines 20-22). 

It would have been obvious to a person skilled in the art at the time of invention 
to have been motivated to modify Keiji, JP 09-093470 in view of Hidekage, JP 08- 
125924, as applied to claiml above, and further in view of Azim, US 6,137,533, to have 
said signal processing bit number at said DSP is variable, and said signal processing bit 
number is made to be the same bit number of said quantization bit number at said A/D 
converter, in case that said digital video signals are displayed on said displaying 
apparatus in order to provide increased dynamic range without loosing image information 
as taught by Azim (see column 2, lines 18-20). 

In regard to claim 5, Keiji, JP 09-093470 in view of Hidekage, JP 08-125924, as 
described in regard to claim 1, and further in view of Azim, US 6,137,533, discloses an 
image taking apparatus in accordance with claim 1 , further comprising: 

a mode setting switch (circuit changing switch) for setting an operation 

mode at said image taking apparatus (see Keiji: paragraph 20); and 
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a system controller (see Hidekage: figure 1, element 105) which generates 
a bit number converting signal for setting said quantization bit number at said 
A/D converter and said signal processing bit number at said DSP based on said 
operation mode set at said mode setting switch, and outputs said bit number 
converting signal to said A/D converter and said DSP (see Hidekage: paragraphs 
14, 21-24, and 29; If N >= M, the controller selects M bits and if N < M, N bits 
are used.), wherein: 

said A/D converter sets said quantization bit number based on said bit 
number converting signal outputted fi-om said system controller (see Hidekage: 
paragraphs 21 and 23); and 

said DSP sets said signal processing bit number based on said bit number 
converting signal outputted from said system controller (see Azim: column 8, 
lines 20-22; It is implied the system controller sends a signal to the DSP whether 
or not to use the compander). 
4. Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Keiji, 
JP 09-093470 in view of Hidekage, JP 08-125924, as applied to claiml above, further in 
view of Azim, US 6,137,533, as appUed to claim 4 above, and further in view of Lee, US 
5,301,026. 

In regard to claim 6, Keiji, JP 09-093470 in view of Hidekage, JP 08-125924, as 
described in regard to claim 1, and further in view of Azim, US 6,137,533, as appHed to 
claim 4 above, discloses an image taking apparatus in accordance with claim 5, but lacks 
that wherein: 
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said system controller, in case that said digital video signals stored in said 
recording medium are displayed on said displaying apparatus, stops operation of said 
solid state image taking device, said A/D converter, and said DSP. 

Lee, US 5,301,026, discloses a picture editing apparatus in a digital still video 
camera system that has a read-out mode the user can select with an input key to view 
images saved in the memory card and the system controller displays the image on the 
display(see column 4, line 60 to column 5, lines 1 1). When the modes are switched from 
image capture mode to read-out mode, it is implied that the system controller stops the 
operations of the components used in image capture mode until the camera returns to that 
mode, and begins the operations of the components of the read-out mode because the 
imager, A/D converter and DSP are not used in reproduction mode (see column 2, lines 
50-62). 

It would have been obvious to a person skilled in the art at the time of invention 
to have been motivated to modify Keiji, JP 09-093470 in view of Hidekage, JP 08- 
125924, as appHed to claim 1 above, further in view of Azim, US 6,137,533, as appKed to 
claim 4 above, and further in view of Lee, US 5,301,026, to have a read-out mode 
wherein: 

the system controller stops operation of said solid state image taking device, said 
A/D converter, and said DSP, in order to view images from memory on the display as 
taught by Lee. 

In regard to claim 7, Keiji, JP 09-093470 in view of Hidekage, JP 08-125924, as 
appHed to claiml above, further in view of Azim, US 6,137,533, as appHed to claim 4 
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above, and further in view of Lee, US 5,301,026, as applied to claim 6, discloses an 

image taking apparatus in accordance with claim 5, wherein: 

said mode setting switch (circuit changing switch), in case that said digital video 

signals have been stored in said recording medium, selects whether said digital video 

signals stored in said recording medium are made to display on said displaying apparatus 

or not (see Keiji: paragraph 20). 
5. Claims 10, 17, and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Keiji, JP 09-093470 in view of Nishikawa, US 4,566,074. 

In regard to claim 10, Keiji, JP 09-093470, discloses an image taking apparatus, 

comprising: 

a soHd state image taking device (see figure 1, element 12) which converts 
an optical image of a subject to be taken to analog video signals and outputs said 
analog video signals (see paragraph 1 1); 

an analog to digital (A/D) converter (see figure 1, element 16) which 
converts at a designated quantization bit number said analog video signals 
outputted from said solid state image taking device to digital video signals having 
said designated quantization bit number (see paragraph 13: It is implied that the 
A/D converter has a designated quantization bit number covert the quantized 
analog sample into a digital signal.); 

a digital signal processor (see figure 1, element 21) which applies an 
image process to said digital video signals outputted from said A/D converter at a 
designated signal processing bit number (see paragraph 16: It is implied the DSP 
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will have a designated bit number in order to be able to read in the signal from the 
A/D converter); 

a displaying apparatus (see figure 1, element 36) which displays said 
digital video signals outputted from said DSP (see paragraph 1 8); and 

a recording medium (see figure 1, element 23) which stores said digital 
video signals outputted from said DSP (see paragraph 17), but lacks wherein : 

said A/D converter provides plural A/D converting sections in which the 
quantization bit number of each of said plural A/D converting sections is different 
between them and is fixed, and either one of said plural A/D converting sections 
converts said analog video signals outputted from said solid state image taking 
device to digital video signals, and outputs said digital video signals to said DSP. 

Nishikawa, US 4,566,074, discloses and image taking apparatus with two 
A/D converters having the same number of bits or with one converter being set 
higher than the other depending on the mode of use (see column 11, lines 39-42) 
so that the smallest number of quantizing bits can be used whenever possible to 
save power (see column 2, lines 36-39). 

It would have been obvious to a person skilled in the art at the time of 
invention to have been motivated to modify Keiji, JP 09-093470, in view of 
Nishikawa, 4,566,074, to have two A/D converting sections in which the 
quantization bit number of each of said plural A/D converting sections is different 
between them and is fixed, and either one of said plural A/D converting sections 
converts said analog video signals outputted from said solid state image taking 
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device to digital video signals, and outputs said digital video signals to said DSP 
in order to use the smaller A/D converter that saves power, when a large 
quantization bit number is not required, as taught by Nishikawa. 
In regard to claim 17, Keiji, JP 09-093470, in view of Nishikawa, US 4,566,074, 

as described in regard to claim 10, discloses an image taking apparatus in accordance 

with claim 10, further comprising: 

a displaying apparatus driver for making said digital video signals display 
on said displaying apparatus by thinning out a part of said digital video signals 
outputted from said DSP (see Keiji: paragraph 22), 

In regard to claim 18, Keiji, JP 09-093470, in view of Nishikawa, US 4,566,074, 
as described in regard to claim 10, discloses an image taking apparatus in accordance 
with claim 10, wherein: 

said image taking apparatus is an electronic still camera (see Keiji: paragraph 9 
and figure 1, element SV). 
6. Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Keiji, JP 09-093470, in view of Nishikawa, US 4,566,074, as applied to claim 10 above, and 
further in view of Azim, US 6,137,533. 

In regard to claim 13, Keiji, JP 09-093470, in view of Nishikawa, US 4,566,074, 
as described in regard to claim 10, discloses an image taking apparatus in accordance 
with claim 10, but lacks wherein: 

said signal processing bit number at said DSP is variable, and said signal 
processing bit number is made to be the same bit number of said quantization bit number 
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at said AID converter, in case that said digital video signals are displayed on said 
displaying apparatus. 

Azim, US 6,137,533, discloses an image capturing device with a digital signal 
processor that receives a digital video signal from the A/D converter that can either have 
a quantization bit number of 12 bits, when a digital gain is applied, or 10 bits (see column 
6, lines 23-26 and column 8, lines 4-7). When the bit number is 12 bits, a compander 
inside the DSP can be used to compress the signal back into 10 bits as in the A/D 
converter (see column 6, lines 26-28 and column 8, lines 20-22). 

It would have been obvious to a person skilled in the art at the time of invention 
to have been motivated to modify Keiji, JP 09-093470 in view of Nishikawa, US 
4,566,074, as applied to claim 10 above, and further in view of Azim, US 6,137,533, to 
have said signal processing bit number at said DSP variable, and said signal processing 
bit number is made to be the same bit number of said quantization bit number at said A/D 
converter, in case that said digital video signals are displayed on said displaying 
apparatus in order to provide increased dynamic range without loosing image information 
as taught by Azim (see column 2, lines 18-20). 

In regard to claim 14, Keiji, JP 09-093470, in view of Nishikawa, US 4,566,074, 
as described in regard to claim 10, and further in view of Azim, US 6,137,533, discloses 
an image taking apparatus in accordance with claim 10, further comprising: 

a mode setting switch (circuit changing switch) for setting an operation 

mode at said image taking apparatus (see Keiji: paragraph 20); and 
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a system controller (see Azim: figure 1, element 1 10) which generates a 
bit number converting signal for setting said quantization bit number at said A/D 
converter and said signal processing bit number at said DSP (see Azim: column 8, 
lines 10-22) based on said operation mode set at said mode setting switch, and 
outputs said bit number converting signal to said A/D converter and said DSP (see 
Nishikawa: column 11, lines 39-42), 

[By using the multiple A/D converters of the Nishikawa reference with 
varying quantization bit numbers, it would have been obvious and expected that 
the system controller of Azim would output the bit number converting signal to 
the correct A/D converting section based on the mode.] wherein: 
said switching circuit selects either one of said plural A/D converting sections 

based on said A/D converting section changing signal outputted from said system 

controller (see Keiji: paragraph 20); and 

said DSP sets said signal processing bit number based on said bit number 

converting signal outputted fi-om said system controller (see Azim: column 8, lines 20- 

22; It is implied the system controller sends a signal to the DSP whether or not to use the 

compander). 

1. Claims 15 and 16 are rejected under 35 U.S.C* 103(a) as being unpatentable over 
Keiji, JP 09-093470, in view of Nishikawa, US 4,566,074, as applied to claim 10 above, 
further in view of Azim, US 6,137,533, as applied to claim 13 above, and further in view of 
Lee, US 5,301,026, 
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In regard to claim 15, Keiji, JP 09-093470, in view of Nishikawa, US 4,566,074, 
as applied to claim 10 above, and further in view of Azim, US 6,137,533, as applied to 
claim 13 above, discloses an image taking apparatus in accordance with claim 14, but 
lacks that wherein: 

said system controller, in case that said digital video signals stored in said 
recording medium are displayed on said displaying apparatus, stops operation of said 
solid state image taking device, said A/D converter, and said DSP. 

Lee, US 5,301,026, discloses a picture editing apparatus in a digital still video 
camera system that has a read-out mode the user can select with an input key to view 
images saved in the memory card and the system controller displays the image on the 
display(see column 4, line 60 to column 5, lines 11). When the modes are switched from 
image capture mode to read-out mode, it is implied that the system controller stops the 
operations of the components used in image capture mode until the camera returns to that 
mode, and begins the operations of the components of the read-out mode because the 
imager, A/D converter and DSP are not used in reproduction mode (see column 2, lines 
50-62). 

It would have been obvious to a person skilled in the art at the time of invention 
to have been motivated to modify Keiji, JP 09-093470, in view of Nishikawa, US 
4,566,074, as applied to claim 10 above, further in view of Azim, US 6,137,533, as 
apphed to claim 13 above, and further in view of Lee, US 5,301,026, to have a read-out 
mode wherein: 



Application/Control Number: 09/707,8 1 5 Page 14 

Art Unit: 2615 

the system controller stops operation of said solid state image taking device, said 
A/D converter, and said DSP, in order to view images from memory on the display as 
taught by Lee. 

In regard to claim 16, Keiji, JP 09-093470, in view of Nishikawa, US 4,566,074, 
as applied to claim 10 above, further in view of Azim, US 6,137,533, as applied to claim 
13 above, and further in view of Lee, US 5,301,026, as applied to claim 15, discloses an 
image taking apparatus in accordance with claim 14, wherein: 

said mode setting switch (circuit changing switch), in case that said digital video 
signals have been stored in said recording medium, selects whether said digital video 
signals stored in said recording medium are made to display on said displaying apparatus 
or not (see Keiji: paragraph 20). 



Allowable Subject Matter 

8. Claims 2, 3, 11, and 12 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

The prior art taken alone or in combination lacks the limitation the A/D converter 
makes the quantization bit number in the case that the digital video signals are displayed 
on the displaying apparatus smaller than the quantization bit number in the case that the 
digital video signals are stored in the recording medium; therefore, the claims would be 
allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 
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Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The following art discloses imaging devices with A/D converters that can have a 
range of quantizing bit numbers: 

US 5,404,165, 

US 5,124,784, 

US 6,252,536, 

US 6,686,957, 

US 5,493,335, 

US 6,674,464, 

US 2004/0056968. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gevell Selby whose telephone number is 703-305-8623. The 
examiner can normally be reached on 8:00 A.M. - 5:30 PM (every other Friday off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Andrew Christensen can be reached on 703-308-9644. The fax phone number for 
the organization where this apphcation or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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